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What is claimed is: 

A. A method of reprcfiramming a field device in a process control 
nety/ork having a plurality of devices which are communicatively linked on a bus and 
which use a standard communication protocol to perform process control functions, 
the method comprising the steps of\ 

downloading programunstructions from a host device to one of the 
field devices using the standard communication protocol; 

storing the downloaded program instructions in the field device; and 
causing the field device to execute the downloaded program 
instructions. \ 

2. A method of reprogramming a field device in a process control 
network according to claim 1, wherein the downloading step comprises the step of 
transmitting the programming instructions from the host device to the one of the field 
devices using unscheduled queued communications. 

3. A method of reprogramming a field device in a process control 
network according to claim 2, wherein the downloading step comprises the step of 
transmitting the programming instructions from the host device to the one of the field 
devices using a plurality of unscheduled queued communications. 

4. A method of reprogramming a field device in a process control 
network according to claim 1 , wherein the one of the field devices has a first memory 
with stored program instructions and a second memory\ wherein said storing step 
comprises the step of storing the downloaded program instructions in the second 
memory while the one of the field devices is capable of executing the stored program 
instructions to perform process control. \ 
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5. A method of reprogramming a field device in a process control 
network according to clairA 4, wherein the causing step comprises the step of copying 
the downloaded program ins\ructions from the second memory to the first memory. 

6. A method of reprogramming a field device in a process control 
network according to claim 4, wherein the causing step comprises the step of 
redirecting the one of the field devices from executing the stored program instructions 
in the first memory to executing the downloaded program instructions in the second 
memory. 



8 



7. A method of reprogrammmg a field device in a process control 
network according to claim 4, wherein the\causing step comprises the steps of: 

ceasing the execution of the^stored program instructions in the first 
memory; 

copying the downloaded program instructions from the second 
memory to the first memory; 

initiating the execution of the downloaded program instructions in the 
first memory. 



8. A method of reprogramming a field davice in a process control 
network according to claim 4, wherein the causing stem, comprises the steps of: 

ceasing the execution of the stored prog ram instructions in the first 
memory; 

redirecting the field device to execute tf 
instructions in the second memory; 

initiating the execution of the downloaded program instructions in the 
second memory. 



e downloaded program 
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9. A method of reprogramming a field device in a process control 
network according to claim 1, wherein the stancjard communications protocol is the 
Fieldbus protocol. 

10. A method of reprogramming a field device in a process control 
network according to claim 1 ,/vherein the standard communications protocol is the 
HART protocol. 



A system for reprogramming a field device in a process control 
network having a plurality of fielci devices communicatively linked over a bus, 
wherein each of the field devices iacapable of communicating on the bus using a 
standard communications protocol quring operation of the process control network, 
the system comprising: 

a first device that generates downloadable program instructions and 
that transmits the downloadable Wogram instructions over the bus using the 
standard communication protocol^ 

a second device capable of receiving the downloadable program 
instructions transmitted over the busXthe second device comprising: 

a processor adapted to Execute a set of program instructions 
stored in the second device; 

a first memory adapted toVtore a first set of program 
instructions that may be executed by the processor; and 

a second memory adapted to \tore the downloadable program 
instructions transmitted over the bus; 

wherein the first device transmits the doVnloadable program 
instructions to the second device and the second device receives the 
downloadable program instructions and stores the program instructions in the 
second memory during operation of the process control network. 
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12. A system for reprogramming a field device according to claim 11, 
wherein the standard communication protocol includes scheduled and unscheduled 
communications and the first device transmits the downloadable program instructions 
to the second device using unscheduled communications. 



13. A system fonreprogramming a field device according to claim 11, 
wherein the standard communication protocol includes concurrent analog and digital 
communications and the first device transmits the downloadable program instructions 
to the second device using digital communications. 

14. A system for reprogramming a field device according to claim 1 1 , 
wherein the first memory is a nonvolatile memory and the second device stores the 
downloadable program instructions in the second memory while the processor is 
enabled to execute program instructions stored in the first memory to perform process 
control, and wherein the second device includes a transfer unit that disables the 
processor from executing program instructions stored in the first memory after the 
downloadable program instructions are stored in the second memory, that copies the 
downloadable program instructions from the second memory to the non-volatile 
memory of the first memory while the processor is disabled, and that reenables the 
processor to execute the downloadable plogram instructions stored in the first 
memory after the downloadable program instructions are copied. 

15. A system for reprogramming^ field devices according to claim 1 1 , 
wherein the first memory is a non-volatile memory adapted to store the downloadable 
program instructions, the second memory is a non-volatile memory adapted to store 
program instructions that may be executed by the processor, the second device 
includes a transfer unit adapted to store information causing the processor to execute 
the program instructions stored in one of the first memory and the second memory, 
and wherein the transfer unit stores the downloadable program instructions in the 
other of the first memory and the second memory whilV the processor is enabled to 
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execute program Instructions stored in the one of the first memory and the second 
memory to perforiTLprocess control, disables the processor from executing program 
instructions stored imthe one of the first memory and the second memory after the 
downloadable program instructions are stored in the other of the first memory and the 
second memory, updates the stored information to cause the processor to execute the 
downloadable program instructions stored in the other of the first memory and the 
second memory while the processor is disabled, and reenables the processor to 
execute the downloadable program instructions stored in the other of the first memory 
and the second memory. 



16. A system for reprogramming a field devices according to claim 1 1 , 
wherein the second device furtheAcomprises a non- volatile memory having a first 
portion containing the first memory, a second portion containing the second memory, 
the first memory and the second memory being adapted to store program instructions 
that may be executed by the processor and downloadable program instructions 
received in the input signal, and a transfer unit having a third memory adapted to store 
information causing the processor to execute the program instructions stored in one of 
the first memory and the second memory, and wherein the transfer unit stores the 
downloadable program instructions in the other of the first memory and the second 
memory while the processor is enabled to execute program instructions stored in the 
one of the first memory and the second memory to perform process control, disables 
the processor from executing program instructions stored in the one of the first 
memory and the second memory after the downloadable program instructions are 
stored in the other of the first memory and the stecond memory, updates the stored 
information in the third memory to cause the processor to execute the downloadable 
program instructions stored in the other of the firs\memory and the second memory 
while the processor is disabled, and reenables the processor to execute the 
downloadable program instructions stored in the othe\of the first memory and the 
second memory after the third memory is updated. 
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17c A reprogrammable field device capable of being used in a process 
2 contrq^rietwork having a plurality of devices communicatively coupled to a bus, 

wherein each of the devices is capable of communicating on the bus using a standard 
4 communications protocol, and wherein a host device is capable of generating input 

signals including downloadable program instructions and transmitting the input 
6 signals to the reprogrammable fiela device over the bus during operation of the 

process control network, the reprogrammable field device comprising: 
8 a processor adapted td execute a set of program instructions stored in 

the reprogrammable field devijpe; 
1 0 a first memory adaptedvto store a first set of program instructions that 

may be executed by the processor; and 
12 a second memory adapted to store the downloadable program 

instructions transmitted over theVbus; 
4 wherein the reprogrammable field device receives the downloadable 

program instructions and stores trie downloadable program instructions in the 
16 second memory during operation of the process control network. 

18. A reprogrammable field device according to claim 17, wherein the 
2 standard communication protocol includes scheduled and unscheduled 

communications and the host device transmits the downloadable program instructions 
4 to the reprogrammable field device using unscheduled communications. 

19. A reprogrammable field device according to claim 1 7, wherein the 
2 standard communication protocol includes concurrent analog and digital 

communications and the host device transmits the downloadable program instructions 
4 to the reprogrammable field device using digital communications. 
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20. A reprogrammable field device according to claim 17, wherein the first 
memory is a non-volatila memory and the reprogrammable field device stores the 
downloadable program instructions in the second memory while the processor is 
enabled to execute program instructions stored in the first memory to perform process 
control, and wherein the reprogrammable field device further comprises a transfer 
unit that disables the processor from executing program instructions stored in the first 
memory after the downloadable program instructions are stored in the second 
memory, copies the downloadable program instructions from the second memory to 
the non-volatile memory of the fiW memory while the processor is disabled, and 
reenables the processor to execute \he downloadable program instructions stored in 
the first memory after the downloadable program instructions are copied. 

21 . A reprogrammable field device according to claim 1 7, wherein the first 
memory is a non- volatile memory adapted to store the downloadable program 
instructions received in the input signals, Vhe second memory is a non- volatile 
memory adapted to store program instmctibns that may be executed by the processor, 
and the reprogrammable field device furthei comprises a transfer unit having a third 
memory adapted to store information causing the processor to execute the program 
instructions stored in one of the first memory land the second memory, and wherein 
the transfer unit stores the downloadable program instructions in the other of the first 
memory and the second memory while the processor is enabled to execute program 
instructions stored in the one of the first memoryVand the second memory to perform 
process control, disables the processor from executing program instructions stored in 
the one of the first memory and the second memoiyt after the downloadable program 
instructions are stored in the other of the first memoW and the second memory, 
updates the stored information in the third memory tacause the processor to execute 
the downloadable program instructions stored in the other of the first memory and the 
second memory while the processor is disabled, and reenables the processor to 
execute the downloadable program instructions stored in the other of the first memory 
and the second memory after the third memory is updated. \ 
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22. A reprogrammable field device according to claim 17, further 
comprising: 

a non- volatile memory having a first portion containing the first 
memory and a second portion containing the second memory, the first 
memory and the second memory being adapted to store program instructions 
that may be executed by the processor and downloadable program instructions 
received in the input signal; and 

a transfer unit adapted to store information causing the processor to 
execute the program instructions stored in one of the first memory and the 
second memory, 

wherein the transfer uni\ stores the downloadable program instructions 
in the other of the first memory and the second memory while the processor is 
enabled to execute program instructions stored in the one of the first memory 
and the second memory to perform process control, disables the processor 
from executing program instructions stored in the one of the first memory and 
the second memory after the downloadable program instructions are stored in 
the other of the first memory and the second memory, updates the stored 
information to cause the processor to execute the downloadable program 
instructions stored in the other of the first naemory and the second memory 
while the processor is disabled, and reenables the processor to execute the 
downloadable program instructions stored in the other of the first memory and 
the second memory after the third memory is updated. 



23^ A method of reprogramming a field deviceW a process control 
network having a plurality of devices which are communicatively linked on a bus to 
perform process control functions, the method comprising the, steps of: 

downloading program instructions from a host dtevice to one of the 

field devices wherein the host device divides the programWstructions into a 
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plurality of data packets^that are downloaded to the one of the field devices 
over time; 

reassembling the downloaded data packets into the program 
instructions in the field device; 

storing the downloaded program instructions in the field device; and 
causing the field device to execute the downloaded program 
structions. 

24. A method of reprogrpHlming a field device in a process control 
network according to claim 2#fwherein the downloading step comprises the step of 
transmitting the data packets from the host device to the one of the field devices using 
a plurality of unscl^eauled queued communications. 

25. A method of reprograniming a field device in a process control 
network according to claim 23, whereih the one of the field devices has a first 
memory with stored program instructions and a second memory, wherein said storing 
step comprises the step of storing the downloaded program instructions in the second 
memory while the one of the field devices is capable of executing the stored program 
instructions to perform process control. 



26. A method of reprogramming a field device in a process control 
network according to claim 25, wherein thte causing step comprises the step of 
copying the downloaded program instructions from the second memory to the first 
memory. 

27. A method of reprogramming avfield device in a process control 
network according to claim 25, wherein the causing step comprises the step of 
redirecting the one of the field devices from executing the stored program instructions 
in the first memory to executing the downloaded program instructions in the second 
memory. 
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28. A method of reprogramming a field device in a process control 
network according to claim 25, wherein the causing step comprises the steps of: 

ceasing the execution of the stored program instructions in the first 
memory; 

copying the dbvvnloaded program instructions from the second 
memory to the first memory; 

initiating the execution of the downloaded program instructions in the 
first memory. 



29. A method of reprograrhming a field device in a process control 
network according to claim 25, wherem the causing step comprises the steps of: 
ceasing the execution orthe stored program instructions in the first 
memory; 

redirecting the field device \p execute the downloaded program 
instructions in the second memory; 

initiating the execution of the downloaded program instructions in the 
second memory. 



30'. A method of^eprogramming a field device in a process control 
network'according to cjaim 23, wherein the plurality of devices communicate using a 
standard communioarion protocol. 

3j/^ A system for reprogramming a field device in a process control 
network having a plurality of field devices\communicatively linked over a bus, 
wherein each of the field devices is capableW communicating on the bus during 
operation of the process control network, the\ystem comprising: 

a first device that divides downloadable program instructions into a 
plurality of data packets and that transmits the data packets over the bus; and 
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a second device capable of receiving the data packets transmitted over 
the bus and reassembling! the data packets into the downloadable program 
instructions, the second device comprising: 

a processorWapted to execute a set of program instructions 
stored in the secondpevice; 

a first memory adapted to store a first set of program 
instructions that may fee executed by the processor; and 

a second memory adapted to store the downloadable program 
instructions transmitted pver the bus; 

wherein the first device transmits the data packets to the second device 
and the second device receives thfe data packets, reassembles the data packets 
into the downloadable program instructions, and stores the program 
instructions in the second memory ijuring operation of the process control 
network. 



7 32. A system for reprogramming a field device according to claim 3 1 , 
erein the field devices communicate using^eheduled and unscheduled 
communications and the first device transmits the data packets to the second device 
using unscheduled communication 



33. A system for reprogramming a field device according to claim 3 1 , 
wherein the field devices communicate using concurrent analog and digital 
communications arid the first device transmits the data packets to the second device 
using digital communications. 



34. A system for reprogramming a field device according to claim 3 1 , 
herein the first memory is a non-volatile\memory and the second device stores the 
downloadable program instructions in the second memory while the processor is 
enabled to execute program instructions stoned in the first memory to perform process 
control, and wherein the second device induces a transfer unit that disables the 
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6 processor from executing program instructions stored in the first memory after the 
downloadable program instructions are stored in the second memory, that copies the 

8 downloadable program instructions from the second memory to the non-volatile 

memory of the first memory while the processor is disabled, and that reenables the 
10 processor to execute the downloadable program instructions stored in the first 
memory after the downloadable program instructions are copied. 



35. A system for^reprogramming a field devices according to claim 3 1 , 
wherein the first memory is a non- volatile memory adapted to store the downloadable 
program instructions, the second memory is a non- volatile memory adapted to store 
program instructions that may^be executed by the processor, the second device 
includes a transfer unit adapted to store information causing the processor to execute 
the program instructions stored in one of the first memory and the second memory, 
and wherein the transfer unit stores the downloadable program instructions in the 
other of the first memory and the second memory while the processor is enabled to 
execute program instructions stored in the one of the first memory and the second 

10 memory to perform process control, disables the processor from executing program 

instructions stored in the one of tha first memory and the second memory after the 
12 downloadable program instructions are stored in the other of the first memory and the 

second memory, updates the stored information to cause the processor to execute the 
14 downloadable program instructions stored in the other of the first memory and the 

second memory while the processor is disabled, and reenables the processor to 
16 execute the downloadable program instructions stored in the other of the first memory 

and the second memory. 

36. A system for reprogramming aVield devices according to claim 3 1 , 
2 wherein the second device further comprises a nbn-volatile memory having a first 

portion containing the first memory, a second portion containing the second memory, 
4 the first memory and the second memory being adapted to store program instructions 
that may be executed by the processor and downloadable program instructions 
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received in the input signal, anh a transfer unit having a third memory adapted to store 
information causing the processor to execute the program instructions stored in one of 
the first memory and the secondVnemory, and wherein the transfer unit stores the 
downloadable program instructions in the other of the first memory and the second 
memory while the processor is enabled to execute program instructions stored in the 
one of the first memory and the second memory to perform process control, disables 
the processor from executing program instructions stored in the one of the first 
memory and the second memory after^he downloadable program instructions are 
stored in the other of the first memory and the second memory, updates the stored 
information in the third memory to cause the processor to execute the downloadable 
program instructions stored in the other oV the first memory and the second memory 
while the processor is disabled, and reenar^les the processor to execute the 
downloadable program instructions stored hi the other of the first memory and the 
second memory after the third memory is undated. 
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